
“Every crentive net invohs.. .u new iwocence of pcrceptiovl, Libernted 
fyovm the cntavnct oj’nccepted beliej: ‘.’ 

ARTHUR K~ESTLER 
The Sletpld~etlc 

THE ROCKEFELLER UNIVERSITY 

“Thm is no evld to OUT senvhivy.. . No~ene~ous wind stops with’va 
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Report on the 
President 

I’osscsscct 01‘ ,111 int~ttcctii,il appctitc tli,lt ti,is hecn 
described <is “oninivoroiIs,” and 3 penchant fix questioning 
the c‘oiii~iio~i \~isdom, his spccutations hd\,c propctted him, dt 
v,uious times, into outer spx (tigurati\dy spc,lking), into 
ttic “hrnins” of computers, aid into the co~~ncits of go\~crw 
niuit met indiistr\. 

Bci’ore his 147X ,~ppointmcnt ds prccicicnt ot‘ Ttic 
Kockcfeller IJnivcrsity, I,edcrbcrg ted distinguished genetics 
dcputmcntc Jt the LJni\wsit!, ot‘\Yisconsi~~ ad the StLmtid 
LT!nivcrsity Sct~ool 01‘ hldcinc. His pioneering rcscLlrch into 
the motccutnr mcctiaiism of gciie aid their .ippliz,ition in 
rccombinmt l>Nh tcctinotog~ to&y intbrnls virttidty c\‘cr!’ 
fictct of‘ hiotog!~ met promises to rc\~otiitioni7c mcclic~it di,lg- 
no~ic and trcdtiii~iit. 

‘I 
,’ 



‘1‘1 Iii “I,ONC;~SHO’I‘” ESl’Et<IhIF.N’I‘ 
Joshu,l Ixdcrbcrg \\ ,I\ ,t prc mcdic.11 \tuticnt .lt <:olumbi,~ 
l:ni\usit~~ in 1941 <It the rim, 01‘ the tirst c.xpcririicntC~t eC 
dcncc th,it l)NA-dco\\.r-iboiili~l~i~ .icid u as the gcnctic 
matcri,il, ‘it tc,lst in luctcri,~. ‘I‘hi$ work \$‘.Is pubtiahcd tv 
Os\\,Cild A\y,, (‘Olin hIxI,cod, ,lnd hIxl!w hlc(:,wtl\; scien- 
Lists working .it the rew;itxh ho\pit,ll of ‘l‘hc Rockcfcltcr 
Institute for Mcdic,ll Kcsc.lrch (I,ltcr ‘I‘he Rockcf~cllcr 
Uni\~crsit!~). 

Some yars cuticr, it hxi been obscr\wi th,it non-\.iru- 
tent str,lins of pncumcuii,i bdctcrid Ixxinie infcrtious \\,hcn 
miscd with he.lt-kiltcd, infcctiotl> str,lins. I’.linstJking invw 
tigation of this puzzling phenomenon rcvcalcd to Aver!, 
and his team th;lt the non-infectious baitcrin picked LIP 

loose threads of DNA th,lt h,id been rcleascd from their 
once-lethal nciphbors, and that the aqiiircd DNA dnd its 
po\vcr of infectivity wcrc retained in the progeny of the 
transformed b.x:teria. 

A mcdicat degree DXS then considered the propu route to 
the goat of biomcdicC~t rcscxch, but Lcderberg spent most of 
his time in the laboratory of gcncticist I:rancis Ryan, \vhcrc 
thr Rockefeller discovery caused a considerClbte stir. As 
Lcdcrbcrg later \\wtc: “When biologists of that era used 
terms like protein, nuctcic acid, or nucteoprotein, it can hard- 
ly be assumed that the \vords had today’s crisp connotations 
of dchcd chemical structure. Sleepwalking, \ve Lucre 41 
groping to discover just \vhat \\x importCwt &ut the chem- 
ical basis of biotogic~t specificity. It was clear to the circle I 
frequented at Cotumbi~ that Avery’s \\ork was the most 
exciting key to that insight.” 

The inspired young medical student dctibcrntcd on ho\\, to 
“advance thcsc new hints ,lbout the chemistry of the gent” 
and the genetics of bacteria. It had been assu~ned that bacte- 
ria always reproduce simply by dividing into two gcncticaltv 
identical daughter cctls, making comparCxtiw analysis impossi- 
ble. Ho\z,e\w, since there \+u-e other microorganisms known 
to have 3 scsuat stage, a few microbiologists had pondered 
the possibility in bacteria. It sccmcd ctcar to Lederberg that 
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rcsca-cli on se\-ual bcli,i\ior. \Vith K!wl’s cncour3gcnicnt 
aid .I‘atuiii’s qgccment, Ixdcrbcrg took n~ht hc thought 
WOLII~ Ix .I short hrc,lk from his mcdicd studies to go to 
~l‘atum’s Ltb in Mnrcli 1946 and try uh,lt tic tcrined .I “long- 
shot” cspcrinicnt. 

It succxxxicci lxyxmd his “wilcicst cxpxt,itions.” \Vittiin ,I 
fcm~ ncckb hc h.d unco\u-cd ‘1 system nhcrch~ tn.0 hctcth 
dttxli .ind thii ,i conneiting bricigc tliroupli \\hizli 011~ pxs- 
cs ,I ctironiosoni.iI str,iiid to the otlicr. Tlic ciiscmw-v of this 
mc~li.inism, c,illcd zonjug,ition, liclpc~i to confirm ;lic csis- 
tciux of batter-iA gciics ad iiiadc hactcria ,~\~ail.hle tbr gcnct- 
ic re\cxcli. 



I’IAShlI1~S ANI) I~t~~:oILlKINXN~I 1)X4 ‘t’l~.~:HNoI.oC;1 
I,CciCrl>Cr-g nc\cr rct(irlicd to iiictli~,il ~iliool. Aficr c,ll-niJig .I 

l’l1.l). with ~l‘,ltuiii in 1947 Iic I-cici\.cd dii .ll>pointln~nt ‘it tllc 
L’niwr5it!. ot‘ \C’i\<on\in, \\,llc.rC fitr tllc nC.\t do/en !‘~.lr\, 11~ 
Jtld his Collc~l~tics Contiiiucd to esplorc the rClnliliCCitions of‘ 
1w~tcriJ rezonlhin,itiolls. 

Rccc)nihiii,ult I).NA tcChiiolog\~ Cx-ploits thC c,ip.icit\, of 
lnT~ri,l to c,lrr!’ C1tr.i rings of sCl,ctiC m,ltCri,ll, c,illcd il.1~ 
mids ( sl tCrlll coinc4 ln. l)r. l.cdcrl~~rCg), oiitsidc ofthcir cliro- 
~llosonics. Ill gcnc cloning, .i plasmid is rclno\,cd from ,I 
b.i~tcriiim, c‘iit opcli \\.ith cn/.!~rn.ltiC “wissor\,” ,11id ,1 \cg- 
niuit of fiweign I)N,A (tilt- ~.\.iri~l~lc, tlic geiic fi)r IILI~I~J~~ 
insulin) i5 spliced into tlic pl,i\mid ring. 3%~ rc~ombin,lnt 
l3l.ismid i\ thCn closed ii[, .ind rcturnc<l to the lxictcri~lm, 
whib lx-oceedc to Churn out &ugtitcr cells Contnining the 
iiisCrtCd gcnc. 

‘1‘11~2 ~iC\~Clo~~nic’nt of rcconihin~~nt I)NA tc~hllolog!~ 
deri\wi fixuii xientists obscn~,itioiis of ii,itilrdI rcsoml>inallt 
nlcch,inisms in bactcri,i. ‘l‘his in\wlvcd the crossing over of 
indelxzn~ient gCnc’tiC combin,itions throiigh tr,~nsti~rm,~ti(,n, 
through conjugation 
dilution 

, 31id most ~i~n~ilogo~~sl~; through trdns- 
, a process disco\,ered by Rockcfellcr Professor 

Norton %indcr uphill hc \\a d iractuate student in Dr. 
Ltxicrberg’s Wisconsin 13hordtor~~. 

I,ikc other org,lnisms, bxtcriC~ xc’ subject to inf&tion b!r 
\iruscs. ‘l‘he vinscs that ,ltt,lck hJctcria ,lrc’ called bactcrio- 
~3h,lpCs, or ~>lldga for short. iVh,it 1%. Zindcr Icarneci n’,ls 
thJt b.lstcrioph,lgcs cu pick LIP genes thm one b,lctcriLJJlJ 

~nci nio\r then1 to unothu. ” It \\‘a5 dn csciting time,” Dr. 
Lcciu4xx-g sa!‘s. “We overe exploring a complctcly iic\\’ territo- 
r\’ that \\‘c 011lv climlv undcrstooci. LVe \veren’t looking for 
tr‘lnsduction--\~e 1~1u1~~pcd into it. 1Vc weren’t looking tOI 
~3l,wiiids--\\~c bLJJllpd into them. EIvr!~ time \f’c turned 
,iround \\‘c fc~ind sonicthing uncspectcd.” 

Other kincis ot‘~scitcrnent n’crc to come \\hcn Dr. Lcderl>crg 
sl3cllt 3 fc\r’ llloJltlls in Austr;llid ,is d t‘illl3right L’isiting 



l’rofcssor in the Uni\,crsity of Mclbournc IC7bor3tor!r ot 
immunologist Sir MncFarl,7ne 12urnct. Hc pxticip~ted in 
rcsc,7rch on nntibodv production tIlLit nui~ld corn 13urnct ‘7 
Nobel l’rix in 196O, ,711d he \\+ncsscd the ;7scc’nt of Sput17ik 
in the southern skies on October 4, 1957, al event th7t filled 

him with both d\+‘e ,ind .ipprcticnsion. On returning to his 
on~l labor,ltory, hc re,7d cstensi\,clv 011 xtronomv and rock- 
ctry 3nd, b!, Deccmbcr, hc hdd sent off memos to scvcr,il 
intlucnti3l scientists ,7sking thrir help to 3vcrt \vh3t hc s3w 3s 
d potcnti31 “cosmic cC7tastrophc”: the contamination of life 
ti)rms th.7t might be prcscnt on other planets by orgnnisms 
carried from eurth \,i3 space tlight. 

“I ~7s the only biologist 3t th3t time \vho scemcd to take 
the i&a of cxtr3tcrrestri31 csplorxion seriously,” hc remarks. 
“Pooplc \I’crt‘ snying it would bc d hundred years beforr \I’C 
even got to the 1110011.” Conibincd with his deep rcspcct for 
c\olutionary in\,enti\~encss, tie \!‘.7s probably also the onl! 
biologist \vho h3d just stcepcd himself in space technology “I 
was convinced,” he sqs, “that once the first satcllitc was up 
the timetable wo~~Id be vcrv short, and mv fear \vas that the 
space program would bc pushed ahead for militdry and politi- 
cal reasons without regard for the scientific implications.” 

Among those to \vhom he had written and \vho paid heed 
to his Lvarnings wcrc Dctlev Bronk and Frederick Seitz, off- 
ccrs of the Ndtional Acadcm!, of Sciences (lvho, coincidental- 
ly, served successi\,cly 3s presidents of The Kockefellcr 
IJnivcrsity, preceding Dr. Lederberg). By February 1958, the 
Academy’s council had expressed formal concern, and a17 

international committee ~~3s formed to establish guidelines 
and plan methods for detecting 3nd protecting life in spxc. 

Dr. Led&erg served on the Ac3demy’s committees on 

sp3cc biolob? from 195X to 1977, and on NASA’s lunar and 
planetary missions boards, involved \vith the Mariner and 
Viking niissions, from 1960 to 1977. 

THE STANFORD YEARS 
Sociologist Harriet %uckcrman, author of Scielzt(fic Elite, a 
study of Americsn Nobel I.aurcatcs, characterizes her long- 

time friend Joshut I,edcrberg (one of the subjects 01‘ her 
book ,717d a somctimcs collabor,itor in stud& of the histor! 
,ind sociolofl ofscicncc), 3s 3 m3n ~,hosc interests drt’ “deep 
nnd diverse enough for scvcral life histories.” 

I)uring his Stanford vc3rs, from 1959 to 1978, his acd- 
dcmic titles insludcd p&&x 3nd chairman of genetics, pro 
t&or of biology, and professor of computer science. IHis 
extracurricular acti\,itics, in addition to pkirticipation in the 
sp7cc program, included membership in nine or tt’n govern 
mcntul and scientific agencies md commissions, including 
p3ncls of the l’residcnt’s Science Advisory Committee. Hc 
served on President John F. Kennedy’s 1’3ncI or7 Mental 
I<cttardation and directed rcscarch on the genetics, develop- 
ment, and neurobiology of retardation at the Kenned) 
Laboratories for Molecular Medicine at Stanford. 

His appointment to Stanford’s medical school faculty gave 
him the opportunity he had been wanting: to relate genetics 
to the wider context of human health and biology, pxticular- 
Iy neurobiology and mental illness---subjects that had inter- 
cstcd him since childhood. As chairman of genetics, he 
oversaw a large and diverse research group. He also helped 
institute a human biology curriculum for undergraduates. 

His involvement with the space program had introduced 
him to the potential of computers for dat3 analysis and prob- 
Icm solving, which he wanted to apply to biology. Hc formed 
a collaboration with Edward Feigcnbaum, chairman of con- 
puter science 3t Stanford. With the participation of another 
computer scientist, Professor Bruce Buchanan and, later, Carl 
Djerassi, a professor of chemistry, they created DENDRAI,, 3 
computer program to generate structures of organic 
molrculcs and to explore how molecules exist in nature. It 
bec3me the prototype for all so-called expert systems. The! 
followed DENL)RAL Lvith a program for experiment design 
dnd data analysis in molecular genetics, and 3 computerized 
consultant in infectious diseases. In 1974, 1titl-i support from 
the iV3tional Institutes of Hedlth, they established SUMEX, 
the Stanford University Medical Experimental Computer, to 
provide hardaare for r&earch projects 311 over the country 



In 1966, deciding that there was a need ftir increased pub- 
tic awxrcncss and understanding of science, he initiated and 
M’rote a \\,eekty co1~1mI1 for 7%/e Washivz~tovz Post, in which, 
over a period of six years, he commented on everything from 
manipulating genes to manipulating weather, science ethics, 
science education, the environment, the history of medicine, 
and the state of science reporting itself. 

AS UNIVERSITY PRESIDEN’L 
The move to New York brought Dr. Ixderberg back to the 
city where hc grew LIP and where his distinctive style of 
debate was honed in “quasi-Talmudic argumentation” with 
his rabbi father. His precocity ~vas apparent carty-he asked 
questions his teachers couldn’t answer. His hunger for science 
~vas fcxi in the library If there Lvere, as he says, no “dark 
clouds” in his childhood, he does remcmbcr being “ver) 
lonely” for somconr to share his intcrcsts, a problem that was 
resotvcd upon his admission to Stuyvesant High School, OIIC 
of the city’s rcno\vncd training grounds for budding 
Nohclists. Like many of NCM. York’s children of immigrant 
parents, his passage to higher education \vas made on schotar- 
ships, the subway, md the NC\\, York I’ubtic I.ibrxv. 

The ~encrable NC’\\, York (:ity institution he &urnrd to 
preside over had undcrgonc sonic changes since Oskvald 
Avery’s day. The 1950s and 1960s had brought physical 
cspansion to the campus aid the estabtishmcnt of’a graduate 
ciegrcc program. His OM’~ thinking, howcvcr, coincided \vith 
what the board of‘ trusrccs had been deciding: thcrc \+.a~ 3 
need to remcmphasizc the uni\xrsit\~‘s traditional strcngtha. 

Almost ,111 of the nc\\’ tahora~orics that ha\.c hccn estab 
lishcd during Dr. 1,cdcrtxrg’s ndniinistr,itioli conccntratc on 
hiomcdii,il investigations ,iiid Ican hcn\il\r on the insights md 
methods of niotccutnr biotop\,. 2’hcir tcadcrs ha\,c been 
rccruitcd from act-0~s the country and the \vorld, ,ls Lvctt as 
ti-om the uni\‘crsit\“s onm ranks. While the Rockcfcllcr retains 
its tong~standi~ig iomniitnicnt to basic rc\carch in the biotog 
icat aid ph\Gc.il scicnccs, the ncu groups ti~ve cspidcd the 

university’s thrust in such areas as heart disease, cancer, men- 
tat and neurological illness, and infectious diseases, including 
diseases of the Third World. 

Building new laboratories and renovating old ones, not to 
mention trying to resolve the problem of attracting promis- 
ing young investigators to a city of astronomical housing 
costs, has required a lot of planning, revenue management, 
and fund-raising. This past fall a new university apartment 
building, Scholars Residence, opened next to the existing 
Faculty House. A superb new laboratory building is currently 
under construction, part of lvhich \vitt house scientists who 
share joint appointments on the Rockefeller faculty and as 
investigators in a unit of the Howard Hughes Medical 
Institute, which was established at the university during Dr. 
Lederberg’s tenure. 

‘I-HE KJTURE 
Dr. Ixderbcrg rccei\,cd the National Medal of Scicncc, the 
nation’s highest scientific award, this past October. Now, 
after twelve years, hc reaches mandatory rctiremrnt age as 
president this coming July 1 and returns to research as a prc’- 
fcssor at the Kockcfcttcr. He plans to continue tab work and 
the study of theory formation in molecular gcnctics. I-lc also 
plans to maintain his participation in public activities, particu- 
Iarty in intcrnationat arms conrrot as a member of the NAS 
(:ommittcc on International Security and Arms Control. Hc 
is dccpt!~ conccrncd about the threats to humanitv from ndtLl- 
raltv cmcrging viruses. In addition, as co-chairman of the 
<:,i;ncgic <~orporLition’s btuc-ribbon cc)mmission, he bvitt 
dsscss .ind advise the fcder.it md stdtc g:o\u-Iiments on issues 
0f~scicI~cc and tcclinol~~g~~. As d \x)tuntury adjunct professor nt 
hi\ alma mdtcr, (:c~tunil;ia Uni\,crsity, he will again counsel 
llncici-gr.itill,itc students on their rcscxch interests in the 
brad tictds of scicncc in \\hich hc has kno\vlcdgc. 

A 1XlS~ ‘lgcnd‘l, he udmits, ,tdding th.it the allure of bench 
rcscarch i\ stilt quite strong. “Thcrc arc stilt sonic clcmcntq 
but important tasks tcft Lmdonc in bnc~criat gcnctics,” hc says. 


